This is a pre-copyedited, author-produced PDF of an article accepted for publication inEuropean Review of Agricultural Economicsfollowing peer review. The version of recordCaputo, V., Scarpa, R. Nayga, R. (2017). Cue versus independent food attributes: the eect of adding attributes in choice experiments. European Review of Agricultural Economics, 44(2): 211-230is available online at: https://doi.org/10.1093/erae/jbw022.
Introduction

23
Choice experiments (CEs) have been widely employed in several fields of applied economics attributes are assumed to be independent of other omitted attributes that could be also 36 available in the real product and relevant for consumer choice. Hence, the marginal 37 willingness to pay (WTPs) for any attribute is implicitly considered as a value that is 38 invariant to design dimensions. Nevertheless, if the WTP for a specific attribute depends on 39 the number of pre-existing attributes on the product (Lusk 2003b) , then the information 40 garnered from CE studies may inaccurately reflect actual consumer purchase decisions (Lusk 41 2003b; Gao and Schroeder 2009), leading to biased estimates and incorrect forecasts.
42
In this paper, we focus on a recent and crucial debate in food CEs; i.e., the one 43 concerning the effects of adding "independent" food attributes to choice tasks on the 44 robustness of marginal WTP estimates of "cue" attributes (Gao and Schroeder, 2009, 45 henceforth GS). Studying how survey respondents process cue and independent attributes has emerged as an important area of investigation because of the different functional roles of cue 47 and independent attributes in choice behavior.
48
A 'cue' attribute (e.g., country of origin) is described as one that embeds in its levels 49 some degree of information about the levels of other quality attributes not directly observed 50 by the decision maker 1 . In other words, the levels of a 'cue' attribute may serve to convey 51 information about otherwise unobservable attributes (Lusk et provided about the food product, the cue attribute might lose some of its role as a proxy for 57 overall quality. An 'independent' attribute, on the other hand, relates to the physical aspects 58 of the product, whose information stands alone, irrespective of other food quality 59 information, as it is commonly perceived to embed no further cues. For example, beef 60 leanness is not generally associated with additional attributes of a steak, and it is hence 61 considered an independent attribute. Thus, the value that consumers attach to an independent 62 1 The information processing literature associates the word "cue" with two informational elements: the type of information examined (i.e., 'the content') (e.g. Jacoby, Speller and
Berning 1974) and the amount of information sought (i.e., 'the depth') (Bettman, 1979).
Hence, quality cues, also referred to as "chunks" (Simon, 1974) , may provide more saliency and meaning that could then produce relative attribute dominance relations within information sets (Jacoby Olson and Haddock 1971).
2 Hamlin (2010) also offers deeper insights into how cues are utilized and how they operate in a decision process. that progressively and iteratively optimizes some efficiency criterion. In this study, the 200 allocation of the attribute levels was designed using a sequential experimental design with a 
Estimation Techniques
227
In our specific context, additional information about independent food attributes is made by the same respondent along the entire sequence of observed choice outcomes.
241
There are further considerations to make. For instance, the introduction of additional 242 framing information is known to modify the degree of respondent's certainty in the to assume a random utility structure that may imply, depending on the estimation outcomes,
277
WTP distributions with infinite variance or implausibly "fat" tails, so as to ease inference. We also estimated choice models with utility specified in preference-space rather than WTP-space to test whether adding an independent attribute during the second half of the choice sequence causes significant effects on price coefficient estimates across all Experiments (A, B, and C). No effects were found (result are available from the authors upon request). As in Monroe (1976) , this might be due to the presence of: (i) independent attribute information (e.g., Guaranteed Tender, etc.), (ii) no-price cue information (Certified U.S. label); and (iii) the no-buy option in our CE surveys.
We estimated two econometric models (i.e., Models 1 and 2 reported in the results section).
290
The benchmark specification (i.e., Model 1 reported in the results section) is an Error conjectured purchase alternatives (e.g., excluded from the no buy option).
317
In the above specification, the vector of random marginal WTPs for the attributes is: 
334
The unconditional distribution is simulated by using R=1000 Halton draws as: all attribute coefficients (marginal WTPs) were specified as random, while  n is assumed to 379 be log-normally distributed, but independently of the multivariate normal distribution of the 380 marginal WTPs for beef steak attributes.
381
In all the models from the three experiments, the estimates of population means for the In Experiment A (first two columns of estimates of an additional independent attribute () (Model 2), we find these to be negative estimates of an additional independent attribute () (Model 2), we find these to be negative 414 and significant for the Certified US ($ -1.04) and Guaranteed Lean ($ -0.47), and positive and 415 significant for Guaranteed Tender ($ 1.00). Finally, we report a negative and significant 416 estimate for the scale effect ().
417
In Experiment C (last two columns of Table 2 ) the independent attribute added is the second half of the sequence on the scale of the error, we find these to be significant and positive (implying more deterministic choice and/or higher preference discrimination), which 437 could be due to learning effects or better discrimination due to the additional information.
438 Table 2 Experiments (e.g., A, B, and C). 
Main findings and Conclusion
444
In food CEs, understanding the extent to which estimates of marginal WTPs for product or 445 service attributes are influenced by the number and type of attributes presented to the 446 respondents has important implications for both study design and reliability of estimates.
447
Such implications can be extended to both hypothetical and non-hypothetical choice studies.
448
The research agenda aims to disentangle the important relationship between value estimates
449
and their context dependency.
450
To date, only the study by GS has analyzed the effect of introducing one additional food designs when the number of attributes is changed from 3 to 4 (i.e., Experiment A) and from 4 476 to 5 (i.e., Experiment B) for both cue and independent attributes. However, when the number 477 of attributes increases from 5 to 6 (Experiment C), our results only confirm the finding of GS 478 regarding the effects of the cue attribute on marginal WTP estimates, since no significant 479 change is found for independent attributes. An overview of the main findings of our study is 480 exhibited in Table 3 . 
